This study provides an overview on green composites degradability. Practically, the main drawbacks of using natural fibers are their poor dimensional stability, degradability and high degree of moisture absorption. While, end use of product from natural fiber filled or reinforced composites has become subject of concern to material engineers and scientist. The major properties of natural fiber reinforced polymer composites are greatly dependent on the hydrophilic tendency and dimensional stability of the fibers used, morphology aspect ratio for long fiber, while voids for powder fibers. The effects of chemical treatments on cellulosic fibers that are used as reinforcements for thermoplastics were studied. The chemical source for the treatments is alkalization. The significance of chemically-treated natural fibers is seen through the improvement of mechanical properties. The untreated fiber composites degrade faster in municipal soil compared to treated fiber composites.
Introduction
Research and advancement on natural fiber composites are continually rising and their function is growing into novel field of usage [1] [2] [3] and [4] . The attributes of natural fibers such as; availability, low density, cost effectiveness, renewability, and biodegradability act as agent in the replacement of usual fillers/reinforcements of composites, like carbon and glass, into the novel alternatives. However, problems associated with the use of synthetics materials force legislation to enact law that protects the environment in many countries around the globe [5] [6] and [7] . Also the search for low cost and superior materials in many advanced technologies such as automotive, nautical, building as alternative to synthetic materials has received prompt attention [8] . Therefore, utilization of these fibers can save environment and humanity as it becomes house for microorganism that harbors diseases. In spite of the above listed good attributes of the natural fibers and its composites, there are some hindrances that may reduce their growth into broader use [8] [9] and [10] . However, [11] [12] and [13] have outlined more advantages of using agricultural wastes as fillers in thermoplastic composites such as: availability, cost effectiveness, biodegradability, low energy consumption, low density, high specific properties etc. Most natural fibers from these wastes are used as reinforcements or fillers in polymer composites for creating technology innovative materials as a function of cost [7] .
The use of thermoplastic poly lactic acid (PLA) in demanding technology applications has increased in recent time [14] . Due to the attractive properties of high melting point, high density and good chemical inertness, it becomes an important choice for husk, fiber filler, compounding and blending work [15] . Because of composites nature, it can be remelted and recycled for various purposes, thus PLA composites are profitable and environmentally friendly. Although a good work has been done in varieties of areas on agro waste composites, the current literature on millet husk is limited with respect to their composites formations. Thus, this topic forms the basis for this study. The aim of the investigation is to see the degradability possibility of millet husk powder (MHP) fibers as filler poly lactic acid (PLA) composites by soil techniques.
Materials and Methods

Materials
The millet husks were collected from farm site, dumped after milling at Bulumkutu Kasuwa Area of Maiduguri Borno, Northeastern Nigeria. These husk residues were left in an open air on the farm after harvest. For purpose of this study, 4 kg of materials were collected one month after the milling on the farm site. The millet husks were initially dried at 105˚C for 24 hr in an industrial oven for the purpose of removing excess moisture according to ASTM D4442, (2010) standard test procedure. Fibers were chemically treated by using sodium hydroxide (NaOH) or mercerization and milled using pulverizing machine. Poly lactic acid (PLA) grade 2002D was a Nature works LLC (USA) IngeoTM grade, and it was supplied in the form of granules. The properties of the matrix were: density, 1.25 g/cm 3 ; glass transition temperature (Tg), 59˚C; melting point, 152˚C; and melt flow index (MFI), 30.3 g/10min. PLA undergoes thermal degradation at temperatures above 200˚C by hydrolysis, lactide reformation oxidative main chain scission, and inter-or intermolecular transesterification reactions that needs processing temperatures above 185˚C -190˚C. The millet husk fibers and world millet production outlook are shown in Figure 1 , while Table 1 depicts the major producing area of millet per metric tons. Open Journal of Composite Materials 
Rule of Mixtures (ROM)
This process involved the rules guiding the mixing of fiber and matrix in composites formulations. In this study, the ROM was based on the capacity of the internal mixer (Brabender). Volume of the fiber and matrix was governed by the rule as: ROM:
where; V f is volume of fiber, V m is volume of matrix, V mf is volume of millet fiber, V pla is volume of high density polyethylene, M cw is mixer capacity. Figure 2 shows the internal mixer and blending process as well as composites pellets of different fiber loadings. Also Table 2 indicates the Formulation of MHP-PLA composites.
Biodegradability Test
Biodegradation is the chemical breakdown of materials by a physiological environment. The test was carried out base on [16] standard test. The expression is frequently applied relative to ecology, waste management, and environmental remediation. Organic material can be degraded aerobically, with oxygen, or anaerobically, without oxygen. Biodegradable polymers may be defined as those that undergo microbial induced chain scission, leading to mineralization, photo degradation, oxidation, and hydrolysis, which can change a polymer during the degradation process. The technique adapted for this study is oven-drying of the soil sample according to [17] standard association of Australia. This process was performed until the soil weight become equilibrium. The soil moisture content M c was determined from the test sample weight before and after drying by using the equation: 
where W 1 is weight of tin (g), W 2 is weight of moist soil plus tin (g), W 3 is weight of dry soil plus tin (g). Figure 3 shows Flexural Test specimens 150 × 12.7 × 3 mm used for the investigation of the soil biodegradability. Whereas, Figure 4 Schematic diagrams of tensile and flexural test specimen.
Soil burial tests of all composites of various loadings were buried in containers full of soils by random patterns. Samples were conducted to observe the possible degradation in soil. Biodegradation studies were performed in the metrology laboratory of Federal Polytechnic University Damaturu, Nigeria. After the soil burial tests have been conducted, the composite specimens were collected, washed with water and dried to constant weight in the oven at 105˚C for 24 hr.
After that the samples were weighed by using electronic sensitive balance with a precision of 0.1 g and the weights of the specimens before and after soil burial tests were recorded.
Thereafter, the samples were collected from the container after 120 days for mechanical and microstructure properties analysis. For all the investigations, an average of five (5) test samples was taking. Figure 5 shows the composites samples buried in municipal soil.
SEM Microstructural Observations
The microstructure observations were carried out by using the fractured surface after tensile and impact test of the composites. It was examined using scanning Metabolization via microorganism into carbon dioxide, biomass and water followed afterward. Similar finding was reported by [18] . Particularly PLA are mostly opposed to attack by microorganisms in soil under normal conditions as it was also observed by [19] . Therefore, PLA does not easily degrade in normal municipal soils required an elevated temperature to start the biodegradation. Figure 6 revealed that after eight weeks of burial, the shapes are still intact and degradation happens insignificantly and slowly. Investigation by [20] revealed that PLA bottles made of 96 % L-Lactide showed little degradation due to their highly ordered structure and therefore highly crystalline. Thus relative humidity and temperature plays vital roles in the rate of polymer matrix and it composites degradation [21] . Even though there were no significant changes in shape of the samples, close examination revealed micro pores that could affect mechanical properties of the composites in 30% and 40% fiber loadings samples at week 6 and 9 respectively. This attributes indicated progression in degradation of the composites. However, the decompositions in municipal soil progressed more severely with burial time. It was observed that as the molecular weight reduced microbes in the soil start to digest the lower molecular weight of lactic acid generating carbon dioxide and water as similar findings was also reported by [22] .
Results and Discussion
Biodegradability of MHP-PLA Composites
The second phase of the biodegradation was particularly better of MHP-PLA composites over most HDPE composites that were degraded through single phase process involved microbial attack on the polymer main body [23] . PLA was said to have high degradation at elevated temperature between 55˚C -70˚C [24] . But at lower temperature and humidity, stability of PLA products are considered being acceptable [25] . Degradation of high fiber loading are faster and Figure 7 shows the hydrolysis mechanism of PLA.
Visual Examinations of MHP-PLA Composites
The photographic examinations of the composites samples were investigated during biodegradation. At the initial buried period most composite did not showed sign of decomposition. The surface morphologies of MHP-PLA composites decomposition in soil burial were studied. The visual photographs of PLA composites before degradation indicated suave surfaces. The municipal soil burial after two months the composites surface became rough, and many ravine appeared on the surface of the composites. It was vividly observed the generations of ravines on the surface of the entire composites after 100 days burial in municipal soils but with more pronounce on samples buried in municipal soil.
The longer the burial period, the more severe the degradation became as a function of fiber loading. Therefore, the different composites of various fiber loadings established the decomposable attributes as can be seen in Figure 8 . While after 21 days burial in municipal soil, the test specimens did not indicated clear signs of degradations for all the fiber loadings. The degradation of the composites shows very little signs as confirm by the weight loss of the composites over a period of time. Similar phenomena were reported by [26] and [22] .
The physical observations showed that there was likelihood of changes in 
Percentage Elongation
The percentage elongations of the MHP-PLA composites after soil burial were depicted in Figure 9 . There was better percentage elongation of MHP-PLA composites even after burial in municipal for 120 days at 20% fiber loading, then it decreased as the fiber loading increase. The findings revealed that percentage elongation of composites type decreased after soil buried in municipal soil. This was observed for 20% fiber loading of MHP-PLA composite which was 18.2% after buried in municipal soil and highest at 13.2% when compared to neat PLA of 7.1%.
SEM
SEM micrographs of MHP-PLA fractured impact surface post soil burial. Figure  10 (a) revealed the appearance of fiber agglomeration in a transverse direction and images (Figure 10 (b) and Figure 10 (c)) indicated fractured interface between fiber and matrix at the edge of the specimen. Figure 10 
Conclusion
Drawing from the experimental evidences, discussions and ideas presenting the conclusions can be drawn. The alkali treatment of the fiber improves the interfacial bonding between the fiber and matrix leading to increase in mechanical properties compared to untreated composites. The biodegradability of MHP-PLA 
